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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
semitransmissive-reflective liquid crystal display device 
without any double image due to parallax. 
SOLUTION: A semitransmissive-reflective layer 135 is 
arranged between a liquid crystal layer 140 and an 
illuminator 190. The illuminator 190 is provided with a 
light source 191 and a nearly transparent light 
transmission body 190. A light reflection means 200 is 
arranged on the rear side of the light transmission body 
190. A light diffusing means 170 having frontal scattering 
characteristics is arranged between the 
semitransmissive-reflective layer 135 and the illuminator 
190. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 
l.This document has been translated by computer, 
precisely 

2 **** sn0 ws the word which can not be translated. 
3.1n the drawings, any words are not translated. 



So the translation may not reflect the original 



[Claim(s)] 

[Claim l] In the liquid crystal display equipped with the liquid crystal panel which comes to insert a 
liquid crystal layer between the translucency substrates of a couple, and the lighting system arranged at 
the tooth-back side of this liquid crystal panel The transflective reflective film is prepared between said 
liquid crystal layers and said lighting systems. Said lighting system the light source and abbreviation 
the liquid crystal display characterized by having a transparent transparent material, coming to prepare 
a light reflex means in the tooth-back side of said transparent material, and establishing an optical 
diffusion means to have a forward- scattering property, between said transflective reflective film and said 
lighting systems. 

[Claim 2] a liquid crystal display according to claim 1 - setting - alienation with said optical diffusion 
means and said light reflex means -■ the liquid crystal display with which Hayes value [ of said optical 
diffusion means ] H (%) is characterized by filling the relation of H>=-200d+140 when a dimension is set 
to d (mm). 

[Claim 3] The liquid crystal display characterized by preparing the light filter layer possessing the 
coloring field of two or more colors from said transflective reflective film in a liquid crystal display 
according to claim 1 or 2 at an upper part side. 

[Claim 4] Set to a liquid crystal display according to claim 1 to 3, and a polarization means to make 
incident fight penetrate or absorb according to the polarization component is established between said 
fighting system and said transflective reflective film. It is the liquid crystal display characterized by 
establishing a reflective polarization means to penetrate or reflect incident light according to the 
polarization component, between said polarization means and said lighting systems, and the 
transparency shaft orientations of said polarization means and said reflective polarization means being 
parallel in general. 

[Claim 5] The liquid crystal display characterized by said transparent material being abbreviation 
isotropy in a liquid crystal display according to claim 1 to 4. 

[Claim 6] The liquid crystal display characterized by for said transparent material having the optical 
anisotropy and the direction of an optical axis of this transparent material having regularity in a liquid 
crystal display according to claim 1 to 4. . . 

[Claim 7] Electronic equipment characterized by carrying the liquid crystal display of a publication in 
either as a display among claim 1 thru/or claim 6. 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the transflective reflective mold liquid crystal 
display which has the transparency mold display function which is made to carry out incidence of the 
light from the lighting system formed in the rear-face side of said liquid crystal panel to said liquid crystal 
panel, and displays it on it. [ the reflective mold display function which is made to reflect the outdoor 
daylight which carries out incidence from the front-face side of a liquid crystal panel about a liquid crystal 
display, and is displayed, and ] 
[0002] 

[Description of the Prior Art] As a transflective reflective mold liquid crystal display which has the 
transparency mold display function which is made to carry out incidence of the light from the lighting 
system formed in the reflective mold display-function [ which is made to reflect the outdoor daylight 
which carries out incidence from the front-face side of a liquid crystal panel, and is displayed ], and 
rear-face side of said liquid crystal panel to said liquid crystal panel conventionally, and is displayed, the 
liquid crystal display of a transflective reflective mold given in JP,7-318929,A is well-known. 
[0003] If shown in this well-known transflective reflective type of liquid crystal display, in being bright in 
a perimeter, it displays from the front-face side of a liquid crystal panel by making the aluminum film 
reflect the outdoor daylight which carries out incidence by the transflective echo which prepared opening. 
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And if it is when dark in a perimeter, opening which prepared the light from the lighting system formed 
in the rear-face side of a liquid crystal panel in that of the transflective reflective film is passed, and a 
transparency mold display is performed. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in the liquid crystal display of the transflective 
reflective mold in the above-mentioned well-known technique, the metal membrane formed thinly enough 
so that the metal membrane or light which prepared opening as transflective reflective film could be 
penetrated is adopted. Therefore, since only the light which a light reflex was not performed in this 
opening on the occasion of a reflective mold display, but penetrated this opening when it was a 
transparency mold display can be used, the technical problem that the utilization effectiveness of light is 
dramatically bad occurs. 
[0005] 

[Means for Solving the Problem] In the liquid crystal display equipped with the liquid crystal panel which 
is made in order that this invention may solve lie above-mentioned problem, and comes to insert a liquid 
crystal layer between the translucency substrates of a couple, and the lighting system arranged at the 
tooth-back side of this liquid crystal panel The transflective reflective film is prepared between said liquid 
crystal layers and said lighting systems. Said lighting system the light source and abbreviation -- it is 
characterized by having a transparent transparent material, forming the light reflex means in the 
tooth-back side of said transparent material, and establishing an optical diffusion means to have a 
forward- scattering property, between said transflective reflective film and said lighting systems. 
[0006] according to the liquid crystal display of this invention, since the outdoor daylight which carried 
out incidence to the liquid crystal panel, and penetrated the transflective reflective film can penetrate the 
transflective reflective film by being reflected by the light reflex means formed in the tooth-back side of a 
transparent material, in the case of a reflective mold display, the utilization effectiveness of light is 
markedly alike and improves. However, in the liquid crystal display which arranges a lighting system etc. 
between the transflective reflective film and a light reflex means, the distance d of a liquid crystal layer 
and a light reflex means will become comparatively big. Therefore, the outward trip of the light which 
passes a liquid crystal layer depending on whenever [ incident angle / of the outdoor daylight which 
carries out incidence to a liquid crystal panel ] differs from a return trip, and it becomes the cause of the 
duplex projection by parallax (parallax). In the liquid crystal display of this invention, this parallax is 
solved with an optical diffusion means to have a forward- scattering property. That is, the outdoor daylight 
which passed the transflective reflective film passes an optical diffusion means, and by the time it 
reached the light reflex means, after fully being spread, it is reflected by the light reflex means and it 
once passes the transflective reflective film again. Since the light which passes the transflective reflective 
film is the fully diffused light, the duplex projection by parallax is reduced. 

[0007] A metal membrane thin enough etc. can be used so that the metal membrane in which it ****** (ed) 
at the liquid crystal panel inner surface side, and opening was prepared as transflective reflective film in 
the liquid crystal display of this invention so that light transmission might be possible, or light 
transmission may be possible.. Of course, although the transflective reflective film may be prepared in a 
liquid crystal panel outside surface side, since the duplex projection by the light which originated in the 
substrate thickness of a liquid crystal panel, and was reflected by the transflective reflective film in that 
case arises, it is good to prepare tie transflective reflective film in a liquid crystal panel inner surface side 
preferably. 

[0008] As a light reflex means in the liquid crystal display of this invention, as a reflection factor is high, 
it is more desirable. Therefore, it is better than the white reflecting plate used for the common lighting 
system for liquid crystal displays to use metal membranes, such as aluminum or silver. 
[0009] As an optical diffusion means in the liquid crystal display of this invention, the layer which 
consisted of particles (MgF2, CaF2, LiF, NaF, BaF, or silica particle) with a refractive index smaller than 
the resin (the polyester system resin, amino resin, polyurethane system resin, etc.) and this resin of a 
with a refractive index of 1.6 or less low refractive index can be used. 

[0010] Since the outdoor daylight which has once penetrated the transflective reflective film in the case of 
a reflective mold display is reusable according to the liquid crystal display of this invention, a very bright 
reflective mold display is realized. Therefore, since the permeability of a transflective reflection layer can 
be set up comparatively highly, the display in the case of a transparency mold display also becomes bright. 
When light transmittance of the transflective reflective film is made into 25% or more, even if it is more 
specifically, it is checked by experiment of this invention person that the display of a reflective mold 
bright enough is obtained. 

[0011] In addition, since it is lost and will have [ as for which the amount of outdoor daylight reflected by 
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the transflective reflective film becomes empty ] an adverse effect on the vividness of a color when it is 
going to indicate by colorization using a light filter (after-mentioned) if the above-mentioned permeability 
is made not much high, the light transmittance of the transflective reflective film is desirable in it being 
80% or less. 

[0012] this invention person conducted the experiment about the parallax which originates in the 
distance of a light reflex means and a liquid crystal layer, and is generated. And drawing 7 , after making 
the display incline 30 degrees so that it may be shown, incidence was carried out from the direction to 
which incident light was leaned 45 degrees to the display, and a watcher observes parallax from right 
above and, as for this experiment approach, obtained the experimental result of a table 1. in addition, the 
Hayes value H in a table 1 - the diffusion coefficient (5 - 95%) of the optical diffusion plate 170, and 
alienation - a dimension d - alienation with the optical diffusion plate 170 and the light reflex plate 200 
*- the dimension (mm) is shown, respectively. 
[0013] 
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[0014] axis-of-abscissa = - alienation -- dimension d (mm) 
Axis of ordinate = Hayes value H (%) 

O : **: which the shadow faded, and O: shadow with an intelligible display faded, and has been reflected 
-- the Hayes value H which it is got blocked and parallax does not produce and alienation to which 
x: shadow to which a little worrisome shadow is reflected is reflected clearly - it will be set to 
H>=-200d+140 if relation with a dimension d is expressed as a formula. Moreover, the liquid crystal 
display of this invention is characterized by preparing the light filter layer possessing the coloring field of 
two or more colors in the upper part side from said transflective reflective film. 

[0015] Although the liquid crystal display of this invention is a thing about the liquid crystal display of 
the transflective reflective mold in which the colorization display which used the light filter is possible, it 
has a trouble of color mixture besides duplex projection of a **** in the reflective mold display of the 
liquid crystal display of such a transflective reflective mold. That is, when the outward trip of the light 
which passes a liquid crystal layer at the time of a reflective mold display differs from a return trip, it is 
with the outward trip of light, and a return trip, and is the color mixture which originates in passing 
' through a different coloring field, and is started. According to this invention, the outdoor daylight which 
passed the light filter passes an optical diffusion means, and after it will fully be spread by the time it 
reaches a light reflex means, and a color is mixed, it is reflected by the light reflex means and it once 
passes through each coloring field of a light filter again. That is, since the spectrum of the light which was 
once mixed and became a near color white will be again carried out with a light filter, color mixture is 
reduced. About the location in which a light filter is prepared, in order to color both the light which 
reflected the transflective reflective means, and the light reflected with the light reflex means on the 
tooth back of a transparent material, it is necessary to prepare in an upper part side from the 
transflective reflective film. By the way, when performing a colorization display using a light filter, in 
order to take out a vivid color, it is necessary to, make the transflective reflective film and a light filter 
approach if possible, to prepare, and to lose the parallax between a liquid crystal layer, the transflective 
reflective film, and a light filter (parallax). Therefore, the transflective reflective film is prepared on a 
liquid crystal layer the tooth-back side substrate of a liquid crystal panel side, and the configuration 
which also prepares a light filter on a liquid crystal layer the tooth-back side substrate of a liquid crystal 
panel side is the most desirable. 

[0016] As a coloring field of this invention, when it has three coloring fields, a red system, a blue system, 
and a green system, it is desirable. Full color ization is attained by making it these three colors. 
Furthermore, it is because the white light can be acquired by making a red system, a blue system, and a 
green system fully mixed with an optical diffusion means. 

[0017] In addition, although there are an optical selective reflection layer, a phase contrast layer, etc. 
using an optical interference filter, a hologram, cholesteric liquid crystal, etc. as a light filter, the light 
filter which was with the color or the pigment is the most desirable from the ease of carrying out of 
manufacture. 
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[0018] Moreover, between said lighting system and said transflective reflective film, a polarization means 
make incident light penetrate or absorb according to the polarization component is established, a 
reflective polarization means penetrate or reflect incident light according to the polarization component is 
established between said polarization means and said lighting systems, and, according to the liquid 
crystal display of this invention, the transparency shaft orientations of said polarization means and said 
reflective polarization means are characterized by the thing parallel in general. 

[0019] If it is when performing a transparency mold display generally using the liquid crystal display of 
the transflective reflective mold using the liquid crystal panel of TN (twisted nematic) mold, the liquid 
crystal panel of a STN (super- twistednematic) mold, or the liquid crystal panel of an ECB (electorically 
controlled birefringence) mold, after arranging polarization of the light from a lighting system, it is 
necessary for a liquid crystal panel to carry out incidence. It set on the conventional technique 
(JP, 7- 3 18929, A), and polarization of the light from a lighting system is arranged using the polarizing 
plate which makes light absorb and penetrate according to a polarization component. However, when this 
polarizing plate was used, since more than one half of the light from that of a lighting system will be 
absorbed with a polarizing plate, the utilization effectiveness of light (lighting system) was bad, and had 
given especially an indication of a transparency mold dark. 

[0020] According to the liquid crystal display of this invention, among the light which carries out outgoing 
radiation from a lighting system, only the light of a polarization component equal to the transparency 
shaft orientations of a polarization means and a reflective polarization means penetrates a polarization 
means and a reflective polarization means, and irradiates a liquid crystal panel. The light of a 
polarization component different on the other hand from it is reflected by the reflective polarization 
means. And it is reflected by the light reflex means and incidence is again carried out to a reflective 
polarization means. And while repeating the echo between a reflective polarization means and a light 
reflex means, the polarization direction changes and any penetrate a polarization means and a reflective 
polarization means. Therefore, it can use effectively, without making the light from a lighting system 
absorb with a polarizing plate. 

[0021] As a reflective polarization means in this invention, the reflective polarizer of the structure shown, 
for example in drawing 1 can be used. The reflective polarizer 160 has the structure where two or more 
layer laminating of the two different layers 1 (A horizon) and 2 (B horizon) was carried out by turns. It 
differs from the refractive index (nAX) of the direction of X of A horizon 1, and the refractive index (nAY) 
of the direction of Y. The refractive index (nBX) of the direction of X of B horizon 2 and the refractive 
index (nBY) of the direction of Y are equal. Moreover, the refractive index (nAY) of the direction of Y of A 
horizon 1 and the refractive index (nBY) of the direction of Y of B horizon 2 are equal. 
[0022] Therefore, this reflective polarizer 160 of the linearly polarized light of the direction of Y is 
penetrated among the light which carried out incidence to the reflective polarizer 160 from the direction 
vertical to the top face 5 of this reflective polarization means 160, and* outgoing radiation is carried out as 
a light of the linearly polarized light of the direction of Y from an underside 6. Moreover, among the light 
which carried out incidence from the direction vertical to the underside 6 of the reflective polarizer 160 at 
the reflective polarizer 160, the light of the linearly polarized light of the direction of Y penetrates this 
reflective polarizer 160 conversely, and it carries out outgoing radiation to it as a light of the linearly 
polarized light of the direction of Y from a top face 5. Here, the thing of the direction of direction Y to 
penetrate is called a transparency shaft. 

[0023] On the other hand, when thickness [ in / for the thickness in the Z direction of A horizon 1 / the Z 
direction of tA and B horizon 2 ] is set to tB and wavelength of incident light is set to lambda, it is 
tA nAX+tB-nBX=lambda/2. (l) 

By making it become, it is the light of wavelength lambda and the direction of X is reflected for the light of 
the linearly polarized light of the direction of X by this reflective polarizer 160 as a light of the linearly 
polarized light among the light which carried out incidence to the reflective polarizer 160 from the 
direction vertical to the top face 5 of the reflective polarizer 160. Moreover, it is the light of wavelength 
lambda and the light of the linearly polarized light is reflected in the underside 6 of the reflective 
polarizer 160 by this reflective polarizer 160 as a light of the linearly polarized light of the direction of X. 
Here, the thing of the direction of direction X to reflect is called a reflective shaft. 

[0024] And when changing variously the thickness tA in the Z direction of A horizon 1, and the thickness 
tB in the Z direction of B horizon 2 and making it the above (l) materialized over the full wave length 
range of the light The light of the linearly polarized light of the direction of X is reflected as a light of the 
linearly polarized light of the direction of X not only covering a single color but covering all the white 
lights, and the reflective polarizer which makes the light of the linearly polarized light of the direction of 
Y penetrate as a light of the linearly polarized light of the direction of Y is obtained. Such a reflective 
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polarizer is indicated by the international disclosure official report (WO 95/17692). In addition, the 
component of the structure which pinched the cholesteric-liquid-crystal layer with lambda/4 plate also 
has a reflective polarization function. 

[0025] Moreover, the liquid crystal display of this invention is characterized by said transparent material 
being abbreviation isotropy. 

[0026] When the optical anisotropy of a transparent material is large, a display appearance may color and 
color nonuniformity may occur. Then, if a transparent material carries out near to isotropy optically, a 
display appearance will not color, or color nonuniformity will not occur, and a display will become bright. 
[0027] Moreover, it is characterized by for said transparent material having the optical anisotropy and 
being regular in the direction of an optical axis of this transparent material. When the direction of an 
optical axis has the regularity called the fixed direction, i.e., optically uniaxial, or optically biaxial, it can 
be abolished that color nonuniformity occurs. 

[0028] Moreover, the electronic equipment of this invention is characterized by carrying as a display the 
liquid crystal display of one of the structures described above. 

[0029] Next, detailed explanation of the display principle of the liquid crystal display of this invention is 
given using drawing 2 and drawing 3 . In addition, drawing 2 is drawing for explaining the case where 
incidence is carried out to the display with which outdoor daylight used this reflective polarization means, 
and drawing 3 is drawing for explaining the case where the light source lights up. 

[0030] Drawing 2 is drawing for explaining the case where incidence is carried out to the display with 
which outdoor daylight used this reflective polarization means 160. In this display, the phase contrast 
plate 131 and the polarizing plate 130 are formed in the TN liquid crystal 140 upside. The light filter 145 
of three colors of red, green, and blue, the optical transflective reflective film 135, the lambda / 4 
phase contrast plate 151, the polarizing plate 150, and the reflective polarization means 160 are formed 
in the TN liquid crystal 140 bottom at this order. Moreover, the lighting system with which the 
transparent material 190 which can carry out outgoing radiation of the light from the light source 191 
from the lower part of the reflective polarization means 160, and the reflecting plate 200 were formed in 
the bottom of the reflective polarization means 160 is arranged. The transflective reflective film 135 
reflects a part of light, and enables it to have penetrated a part of [ remaining ] light using what made the 
hole in a part of thin film or metal membrane by the metal membrane containing aluminum or silver, 
[0031] With reference to drawing 2 , left-hand side of this display under outdoor daylight is made into the 
electrical-potential-difference impression section 110, and right-hand side is explained as 
electrical-potential-difference the non-impressed section 120. In the right-hand side 
electrical-potential-difference non-impressed section 120, the natural light 121 turns into the linearly 
polarized light of a direction parallel to space with a polarizing plate 130, after that, the phase contrast 
plate 131 and the TN liquid crystal 140 are passed, it becomes the linearly polarized light, a part of light 
reflects by the transflective reflective film 135, and the light of the remainder part penetrates; A part of 
reflected light passes the TN liquid crystal 140 and the phase contrast plate 131 again, turns into the 
linearly polarized light of a direction parallel to space, and carries out outgoing radiation of the polarizing 
plate 130. Moreover, after being spread with the transmitted light diffusion plate 170 in which a part of 
light has a forward- scattering property by remaining, it becomes the circular polarization of light with 
lambda / 4 phase-contrast plate 151, and with a polarizing plate 150, it becomes the linearly polarized 
light, the reflective polarization means 160 is penetrated as the linearly polarized light of a direction 
parallel to space, the transparent transparent material 190 is passed, and it reflects with a reflecting 
plate 200. Since sufficient distance is established by the transparent material 190, the reflective 
polarizing plate, the lambda / 4 phase -contrast plate 151, and the polarizing plate 150 grade between the 
optical diffusion plate 170 and the reflecting plate 200 Light passes a transparent material 190, the 
reflective polarization means 160, and a polarizing plate 150 again, and it is reflected with a reflecting 
plate 200 in the condition of fully having been spread. It becomes the circular polarization of light with 
lambda / 4 phase -contrast plate 151, the transflective reflective film 135, the TN liquid crystal 140, and 
the phase contrast plate 131 are passed with the circular polarization of light, and a part of light carries 
out outgoing radiation as the linearly polarized light with a polarizing plate 130. Therefore, since light 
passes a light filter 145, it is colored. In addition, although the optical diffusion plate is formed in drawing 
1 between the transflective reflecting plate, and the lambda / 4 phase -contrast plate 151, if there is a 
transparent material 190 when it is comparatively thicker than a reflective polarizing plate, the lambda / 
4 phase -contrast plate 151, and polarizing plate 150 grade, an optical diffusion plate may be arranged in 
which location between transflective reflecting plates. 

[0032] Moreover, the linearly polarized light of a direction vertical not only to the linearly polarized light 
of a direction parallel to space but space is included in the light reflected with the reflecting plate. It is 
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reflected by the reflective polarization means 160, and is again reflected with a reflecting plate 200, the 
polarization direction is changed, and the linearly polarized light of a direction vertical to such space 
turns into the linearly polarized light of a direction parallel to space in part, and passes the reflective 
polarization means 160. By repeating this, light can be used effectively and it becomes bright. Thus, since 
the light which carried out incidence at the time of no electrical-potential-difference impressing can be 
used effectively with the reflective polarization means 160, a bright display is obtained. Moreover, since 
the light reflected by the transflective reflective film 135 is also used, it is shadowless and becomes vivid. 
[0033] In the left-hand side electrical-potential-difference impression section 110, it becomes the circular 
polarization of light, if the natural light 111 turns into the linearly polarized light of a direction parallel to 
space with a polarizing plate 130 and passes the phase contrast plate 131 and the TN liquid crystal 140 
after that, by the transflective reflective film 135, a part of light will turn into the circular polarization of 
light of the hand of cut of hard flow, it will reflect, and a part of [ remaining ] light penetrates. A part of 
reflected light passes the TN liquid crystal 140 and the phase contrast plate 131 again, turns into the 
linearly polarized light of a direction vertical to space, and is absorbed with a polarizing plate 130. 
Moreover, the transmitted, remaining light turns into the linearly polarized light of a direction vertical to 
space with lambda / 4 phase -contrast plate 151, and is absorbed with a polarizing plate 150. That is, it 
becomes dark. Thus, in the electrical-potential-difference non-impressed section 120, it can use effectively 
with the reflective polarization means 160, and it becomes the outgoing radiation light 122 colored with 
the light filter 145, and in the electrical-potential- difference impression section 110, the reflected light is 
absorbed with a polarizing plate 130 and a polarizing plate 150, and becomes dark. 
[0034] Next, if drawing 3 is referred to, the display is the same as drawing 2 . 

[0035] When the light source 191 is on, in the right-hand side electrical-potential-difference 
non-impressed section 120, the linearly polarized light of a direction parallel to space penetrates the 
reflective polarization means 160 among the light 125 from a fighting system. Moreover, among the light 
125 of the light source, it is reflected by the reflective polarization means 160, and is again reflected with 
a reflecting plate 200, the polarization direction is changed, and the linearly polarized light of a direction 
vertical to space turns into the linearly polarized fight of a direction parallel to space in part, and passes 
the reflective polarization means 160. By repeating this, almost all light passes the reflective polarization 
means 160. The linearly polarized light of a direction parallel to the space which passed the reflective 
polarization means 160 and passed the polarizing plate 150 turns into the circular polarization of light 
with lambda / 4 phase contrast plate 151, the transflective reflective film 135 is passed, a light filter 145 
colors, also with the TN liquid crystal 140 and the phase contrast plate 131, it becomes as [ circular 
polarization of light ], and a part of light carries out outgoing radiation of the polarizing plate 130. That is, 
with the reflective polarization means 160, light can be used effectively and it becomes very bright. 
[0036] In the left-hand side electrical-potential-difference impression section 110, the linearly polarized 
light of a direction parallel to space penetrates the reflective polarization means 160 among the light 115 
of the light source. The transflective reflective film 135 is passed, a light filter 145 colors, it becomes the 
linearly polarized light of a direction vertical to space, and it becomes "the circular polarization of light 
with lambda / 4 phase -contrast plate 151, and it becomes [ the linearly polarized light of a direction 
parallel to the space which passed the reflective polarization means 160 and passed the polarizing plate 
150 is absorbed by the TN liquid crystal 140 and the phase contrast plate 131 with a polarizing plate 130 
and ] dark with them. 

[0037] Thus, in the electrical-potential-difference non-impressed section 120, it is colored by the light 
filter 145, and light can be used effectively with the reflective polarization means 160, and it becomes 
very bright, and in the electrical-potential- difference impression section 110, it is absorbed with a 
polarizing plate 130 and becomes dark. Therefore, under light source 191 burning, if the self-luminous 
color is white, coloring of a light filter 145 and the change of a black display will be obtained. 
[0038] Here, if a light filter 145 is the dot-matrix display which are red, green, and blue, multicolor and 
also a full color display will be attained. In addition, although no MARI White mode was explained in the 
above, Nor Marie Black is sufficient. However, in no MARI White mode, the effectiveness of being bright 
is clearly demonstrated also in reflex time or the time of transparency. Moreover, in the above, although 
explained taking the case of the TN liquid crystal 140, even if it uses that into which it replaces with the 
TN liquid crystal 140, and other transparency polarization shafts, such as STN LCD, are changed with an 
electrical potential difference etc., the fundamental principle of operation is the same. 
[0039] 

[Embodiment of the Invention] Next, the gestalt of operation of this invention is explained with reference 
to a drawing. 

[0040] (Gestalt of the 1st operation) Drawing 4 is a decomposition sectional view for explaining the 
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display of the gestalt of operation of the 1st of this invention. 

[0041] In the display 10 of the gestalt of this operation, the diffusion adhesive layer 14 which had the 
optical diffusion function, i.e., a forward- scattering function, in the STN liquid crystal panel 20 upside, 
the 1st phase contrast film 13, the 2nd phase contrast film 12, and a polarizing plate 11* are formed in this 
order. The diffusion adhesive layer 17 which had a forward- scattering function in the STN liquid crystal 
panel 20 bottom, the lambda / 4 phase -contrast film 15, the polarizing plate 16, and the reflective 
polarization means 40 are formed in this order. As a diffusion adhesive layer 17, the Hayes (H) value uses 
82% of thing. Moreover, the lighting system 70 light can carry out [ the lighting system ] incidence from 
the lower part of the reflective polarization means 40 is formed. The lighting system 70 is carrying out 
outgoing radiation of the light to the upper part by the transparent material 72, using LED (Light 
Emitting Diode)71 as an emitter. The transparent material 72 bottom is equipped with the reflecting 
plate 80. As a transparent material which forms a transparent material 72, inorganic transparent 
materials or those complex, such as transparence resin, such as acrylic resin, polycarbonate resin, and 
amorphous polyolefin resin, and glass, are used preferably. Thickness is 0.3-2mm. In a front face, it has a 
small projection. Since the wavelength of the light is about 380nm to about 700nm and the effect by 
diffraction does not generate the magnitude of the projection, about 5 micrometers or more are required, 
and in order to be the magnitude of extent which a projection does not worry by the naked-eye 
ovservation, 300 micrometers or less are desirable in general. Furthermore, when the convenience on 
manufacture is taken into consideration, the magnitude of a projection has about 10 micrometers or more 
desirable 100 micrometers or less. Moreover, the height of a projection and the ratio of width of face (if it 
is an approximate circle column diameter) are good at 1 to 1 or less. With the gestalt of this operation, it 
considered as the cylinder which makes the configuration of a projection the diameter of 20 micrometers, 
and height of 15 micrometers, and the pitch was set to 20 micrometers. 

[0042] As for a reflecting plate 80, aluminum vacuum evaporationo, the thing by which silver vacuum 
evaporationo was carried out, aluminum foil, etc. are used on a PET film. Moreover, a mirror plane or the 
diffusing surface is sufficient as the configuration of the front face of a reflecting plate 80. In the STN 
liquid crystal panel 20, STN LCD 26 is enclosed in the eel constituted by two glass substrates 21 and 22 
and the seal member 23. A transparent electrode 24 is formed in the underside of a glass substrate 21, the 
transparent electrode 25 is formed in the top face of a glass substrate 22, and the dot matrix is formed. As 
transparent electrodes 24 and 25, ITO (Indium Tin Oxide), tin oxide, etc. can be used. Moreover, the light 
filter 27 of red, green, and blue is formed between a transparent electrode 24 and a glass substrate 21, 
and it is in agreement with the electrode pattern of a transparent electrode 25. Furthermore, the 
aluminum vacuum evaporationo layer 28 was formed in the underside of a transparent electrode 25 in the 
shape of a line as transflective reflective film on the top face of a glass substrate 22, and the slit-like hole 
has opened in the aluminum vacuum evaporationo layer 28. The aluminum vacuum evaporationo layer 
28 will be equipped with both a-reflex function and a transparency function-by this. - 
[0043] The optical polarization condition in the aluminum vacuum evaporationo layer 28 changes with 
electrical potentiaPdifference impression and no impressing to STN LCD "26, and it is set up so that a 
circular polarization of light condition and a linearly polarized light condition may be acquired with the 
1st phase contrast film 13 and the 2nd phase contrast film 12. Moreover, lambda / 4 phase -contrast film 

15 is changing the light from a transparent material 72 into the circular polarization of light. In addition, 
the reflective polarizer in the gestalt of this operation which carried out reflective polarization means 40 
and was explained using drawing 1 is used. Moreover, the transparency shaft orientation of the reflective 
polarization means 40 and the transparency shaft orientation of a polarizing plate 16 are in agreement. 
[0044] Next, actuation of the display 10 of the gestalt of this operation is explained. Under outdoor 
daylight, in electrical-potential-difference a non-impressed field, the natural light turns into the linearly 
polarized light of a predetermined direction with a polarizing plate 11, the polarization direction serves as 
the linearly polarized light by which predetermined was twisted by the 2nd phase contrast film 12, the 
1st phase contrast film 13, and the STN liquid crystal panel 20 the degree of angle after that, a part is 
reflected in the aluminum vacuum evaporationo layer 28, and a part is penetrated. The reflected light 
passes the STN liquid crystal panel 20, the 1st phase contrast film 13, the 2nd phase contrast film 12, and 
also a polarizing plate 11 again, and becomes bright. On the other hand, a transmitted light turns into the 
circular polarization of light with lambda / 4 phase -contrast film 15, and a part passes a polarizing plate 

16 and the reflective polarization means 40. The light which passed passes a transparent material 72, it 
reflects with a reflecting plate 80 and it passes a transparent material 72, the reflective polarization 
means 40, and a polarizing plate 16 again, with lambda / 4 phase -contrast film 15, it becomes the circular 
polarization of light, and passes the STN liquid crystal panel 20, the 1st phase contrast film 13, the 2nd 
phase contrast film 12, and also a polarizing plate 11, and becomes bright. Furthermore, the light which 
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changed the polarization direction with the reflecting plate 80 also repeats an echo between the reflective 
polarization means 40 and a reflecting plate 80, soon, from the reflective polarization means 40, outgoing 
radiation is carried out to the STN liquid crystal panel 20, a bright display is obtained, and light is used 
effectively. If light passes a light filter 27 in that case, the color of either red, green and blue will be 
presented. Moreover, since the diffusion adhesive layer 14 is formed, the reflected lights are scattered 
about, and the display of a bright extensive viewing angle is obtained. 

[0045] In an electrical-potential-difference impression field, the natural light turns into the linearly 
polarized light of a predetermined direction with a polarizing plate 11, after that, with the 2nd phase 
contrast film 12, the 1st phase contrast film 13, and the STN liquid crystal panel 20, the polarization 
direction serves as the circular polarization of light, a part is reflected in the aluminum vacuum 
evaporationo layer 28, and a part is penetrated. The reflected light turns into the circular polarization of 
light of the circumference of reverse, if the STN liquid crystal panel 20, the 1st phase contrast film 13, 
and the 2nd phase contrast film 12 are passed again, it will turn into the linearly polarized light, is 
absorbed with a polarizing plate 11 and becomes dark. On the other hand, a transmitted light turns into 
the linearly polarized light with lambda / 4 phase -contrast film 15, is absorbed with a polarizing plate 16 
and becomes dark. 

[0046] Next, the light which carried out outgoing radiation from the lighting system 70 in the 
electrical-potential-difference non-impressed field under lighting- system 70 burning passes the reflective 
polarization means 40 and a polarizing plate 16, with lambda / 4 phase -contrast film 15, it becomes the 
circular polarization of light, and passes the STN liquid crystal panel 20, the 1st phase contrast film 13, 
the 2nd phase contrast film 12, and also a polarizing plate 11, and becomes bright. Furthermore, the light 
which carried out outgoing radiation from the lighting system 70 is used effectively by the reflective 
polarization means 40, and a bright display is obtained. If light passes a light filter 27 in that case, the 
color of either red, green and blue will be presented. 

[0047] In an electrical-potential-difference impression field, the light which carried out outgoing radiation 
from the lighting system 70 passes the reflective polarization means 40 and a polarizing plate 16, turns 
into the circular polarization of light with lambda / 4 phase-contrast film 15, turns into the linearly 
polarized light of a direction predetermined with the STN liquid crystal panel 20, the 1st phase contrast 
film 13, and the 2nd phase contrast film 12, and is absorbed with a polarizing plate 12. That is, it becomes 
dark. That is, bright color display is obtained with the light filter of red, green, and blue also under 
outdoor daylight or light source burning. Here, when investigated about the optical anisotropy within the 
field of a transparent material 72,, the location with an anisotropy 400nm or more had become color 
nonuniformity, and color nonuniformity was conversely satisfactory at all in the place of an anisotropy 
150nm or less. Therefore, as for the optical anisotropy within the field of a transparent material, 
dedicating to 400nm or less is desirable, and it becomes optimal to make it 150 morenm or less. 
[0048] (Gestalt of the 2nd operation) Drawing 5 is a schematic diagram for explaining the liquid crystal 
display of the gestalt of operation of the 2nd of this invention. That is, in the gestalt of the 1st operation, 
the aluminum vacuum evaporationo layer 28 was formed for the front face of a glass substrate 22 rough 
** and on it. the method of rough ** of the front face of a glass substrate 22 ■■ a substrate front face - 
direct -- oh, you may carry out, and the film may be prepared and embossing and etching processing may 
be carried out for it. Thereby, since a spreading effect is acquired by the aluminum vacuum evaporationo 
layer 28, the diffusion adhesive layer 14 becomes unnecessary. Moreover, a forward- scattering property is 
also acquired by rough ****** in the front face of a glass substrate 22, and the diffusion adhesive layer 17 
becomes unnecessary. The result and the same result as the gestalt of the 1st operation were obtained. 
Furthermore, although dotage of a display was seen with the gestalt of the 1st operation, dotage of a 
display is not seen with the gestalt of the 2nd operation, but a display is legible. 

[0049] (Gestalt of the 3rd operation) In the gestalt of implementation of the above 2nd, the combination of 
the circular polarization of light plate formed with cholesteric liquid crystal etc. instead of and lambda/4 
plate was substituted. [ the reflective polarization means explained using drawing 1 as a reflective 
polarization means 40 ] The same effectiveness as the gestalt of implementation of the above 1st was 
acquired. 

[0050] (Gestalt of the 4th operation) Drawing 6 is a schematic diagram for explaining the liquid crystal 
display of the gestalt of operation of the 4th of this invention. That is, in the gestalt of the 1st operation, 
the light filter 27 was formed inside the glass substrate 22 from the inside of a glass substrate 21. The 
same effectiveness as the gestalt of implementation of the above 1st was acquired. 

[0051] (Gestalt of the 5th operation) In the gestalt of implementation of the above 2nd, the permeability of 
various ****** and an aluminum vacuum evaporationo layer was changed into the aluminum vacuum 
evaporationo layer 28 for the magnitude of a slit-like hole. Then, it displayed and the reflection factor of 
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the reflex time at that time, color-gamut area, and the permeability at the time of transparency were 
measured. Color-gamut area means each x on the CIE chromaticity diagram shown when red, green, and 
a blue display are performed, and the area of the triangle which connects a ycoordinate in a straight line, 
and can do it. A result is shown in a table 2. 



[0052] 
[A table 2] 





15 


25 


38 


50 


63 


80 


90 




32 


30 


28 


26 


24 


22 


20 




0.012 


0.010 


0.010 


0.009 


0.008 


0.007 


0.004 


aa^- KS . 


2.6 


3.8 


6.3 


• 10 


12.2 


14.1 


14.8 



[0053] While the permeability of an aluminum vacuum evaporationo layer is 25 - 80% as mentioned above, 
the balance of the reflection factor of the reflex time when displaying, color-gamut area, and the 
permeability at the time of transparency is good. 40 - 70% of range is still more desirable. 
[0054] (Gestalt of the 6th operation) The display of the 1st operation gestalt of this invention was carried 
in the information terminal. The bright display was obtained also a sunny place, the shade, the interior of 
a room, or midnight. 

[0055] Moreover, the same result was obtained also at the information terminal carrying the display of 
the 2-8th operation gestalten of this invention. Moreover, although the information terminal was 
illustrated in the operation gestalt of this invention, the display of this invention can be used for various 
electronic equipment, such as a cellular phone, PDA, a household-electric-appliances device, an electronic 
notebook, and a calculator. 
[0056] 

[Effect of the Invention] according to this invention, since the outdoor daylight which carried out 
incidence to the liquid crystal panel, and penetrated the transflective reflective film can penetrate the 
transflective reflective film by being reflected by the light reflex means formed in the tooth-back side of a 
transparent material, in the case of a reflective mold display the utilization effectiveness of light is 
markedly alike and improves, moreover Since the distance d of a liquid crystal layer and a light reflex 
means will become comparatively big, the outdoor daylight which passed the transflective reflective film 
passes an optical diffusion means, and it is reflected by the light reflex means and it once passes the 
transflective reflective film again after fully being spread, by the time it reached the light reflex means, 
the duplex projection by parallax is reduced. 

[Brief Description of the Drawings] 

[Drawing ll It is the outline perspective view of the reflective polarization means used for the display of 
"this invention." - : — . , - . 

[Drawing 21 It is drawing for explaining the principle of the reflex time of the display of this invention. 
[Drawing 31 It is drawing for explaining the principle at the time of transparency of the display of this 
invention. 

[Drawing 41 It is a decomposition sectional view for explaining the display of the gestalt of operation of 
the 1st of this invention. 

[Drawing 51 It is a decomposition sectional view for explaining the display of the gestalt of operation of 
the 2nd of this invention. 

[Drawing 61 It is a decomposition sectional view for explaining the display of the gestalt of operation of 
the 4th of this invention. 

[Drawing 71 It is drawing showing the experiment approach about parallax. 
[Description of Notations] 

10 - Display 

11 16, 130, 150 - Polarizing plate 

12 ... 2nd phase contrast film 

13 ... 1st phase contrast film 

14 -- Diffusion adhesive layer 
17 - Diffusion adhesive layer 

20 - STN liquid crystal panel 

21 22 - Glass substrate 

26 - STN LCD 

27 145 - Light filter 

28 -- Aluminum vacuum evaporationo layer 
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15, 151 - lambda / 4 phase -contrast plate 
40,160 Reflective polarization means 
70,191 Lighting system 
72,190 -- Transparent material 
80,200 - Reflecting plate 

110 - Electrical-potential-difference impression section 

120 - Electrical-potential-difference the non-impressed section 

111 121 - Natural light 
122 - Hikaruldei 

115 125 - Light of the light source 
.131 Phase contrast plate 
135 - Transflective reflective film 
140 - TN liquid crystal 
170 -- Optical diffusion means 
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o«:io T+#ft®§asKtf b Ji/ir-v * 5 cd -e, 3t tt* 

Wtf 19 0, KH-fiTt^S 160, «3ttE 1 5 0 

S:iIi§U !/4{4ffiS«l 5 1 \zl X o X FUSilt t fi: 
9 , ^SigSttigl 13 5, T N«il 1 4 0 *5«ttm*B 
H«l 3 1 *pgffl#^**aaUT«ft«l 3 Ofc.ko 

—y^fr* 1 4 5Srffla-t-50-C*fe-r5- 0 ft, Elite 

5 l ioMfcRttT^Si*, *3t#l 9 o^, Klfffitt 
l/4ffiteM4El 5 1 , <B3tffil 5 O^J: f9it^W 

[0 0 3 2] Rlflfi-OKlt Ufc^fclCttttffifc^fT 

ft*fla>E*MH3fefi*»0 t?ft< > «ffifcSE**[Ri©ii[ 
iBJMB*ttK*t«*#« l 6 ofcjioTRJtSJv St* 

KfttE2 0 0TfSlt**u«**lPl* s *x."btt, -^*Sffi 
aig^So Z.ti&mVi&'tZ. tlc£ 9, 3tSr*a*Jffl"C 



S<£T'K5^f^ 5 #b;fc,So Sfc, ^aaswi»i3 

So 

[o o 3 3] urnvnizmnni 1 ociot^ii 

)tl 1 1 jPfiJtoK 1 3 o te £ o ^ffiK:¥?rft*f*]<£> 
iMMM*i:*9, W|,tttlifil3 1, TNT&fel 

4 0 Sra^r 5 t , PJflBfefcfc 5 , ¥a»K*t« 1 3 5 

xo -e— u<D%\t^^\<omUij^\(oBM%t ft 9Stt u 

l 4 o^itmftiKl 3 l SraabTSKffifc 
SEft#fi<&EIMHft£ft0. flSDfctRi 3 0-e»iRS^ 
So Sfc* »aU«!>©*(4, ^/4fiffiifil5 1 
fc±oTttffifcSKft*l^©Elfc<H3ti:ft9, iBftlRl 

5 OfcicfcoTKJfcStuSo "Tft^^>> P&<ftSo ::<0«fc 
5M> mffi&SRWJPgB 1 2 0fc*5V^Tf±, Rlt<H3t#ai 

1 4 5KT*6Ufc.fflit3tl 2 2 tft5, mffiTOP 
20 an OtC^o^Tfi, 3 0 *5 «t t^fflittE 1 5 0 

t£±oT®Jfc£*bflt< ftSo 
[0 0 3 4] o^lc, 0 3§r#BSi-S<k, m^WXs 
m2 tmtXhZo 

[0035] ymi 9 i a^jtTLT^sf*^ tftij^m 

ffMTOP^l 2 0JC*5^Ttt. «HWK«*»b^*l 2 5 

5 ^jRBoK Wft*ft©iB*KH*tt, ^MM3t¥S l 

6 0£3®i!-rSo l 2 5 © 5 *>»ffifc« 

• Jit Six, Wt^Slt«2 0 0Xmfti£tlffiytJjfat>^X-h 
30 tt, — «»ffifc¥tTft*^oHi»(H3ttft9. %L%$UJt 

#9i 6 osraa-rso rhtukuig-rit^i 5, « 

t A/if^T(^3t^Sttffl^;#Sl 6 0*fflili-So S*t 
16 0 *aii Lffiftffi 15 0 SrSil UfcjKEfc 

sptTft^rni^Ejttffijttt, x/4fiftigi 5 1 tcJ:o 
TRiH3t»-ft9. *3SmK*tJ»l 3 SSrSiiU, ^7^- 
7^/^145 -e#fe b, T N^ft 14 0, iiL^m^ 1 

r 

3 lCJ;ottR«3t(04St40, «**R1 3 0 Sr- 
»©**tMH-«o i"ftto*>> S*t«*#^i 6 0CJ: 
oT*«r#«*Jffl-C***KfHft<ft«. 

40 [0036] &{aaoejEBijp.SB 1 1 otd*5^xte, *aa 

co^fel 1 5<o5*>«ffiKWft*l^<oEJ|fll3lfittJ RW 
16 0 &@Jg-rSo SltffiDt#M£ 1 6 0 SraiS 
UPDfrK 15 0 *ai@ UfcSKffilc^flft^rpjoEjlftfll* 

tt, A/4fiffiiSl 5 1 tiotRfflJttft^ 
i©S#tJSl 3 5 Srailb, ^7-7^/^14 5tffe 
L, TNffll 4 0, ttffilSKl 3 1 tCj:oT, ^cSiC 

aE4*lft©EIMB*fc ft 5 s «3tS 1 3 0 T»JR*tb 

[0 0 3 7] ZCDX 5t-x mEMTOP^ 1 2 0^c:^oV^T 
so « s *7-7^W14 5-C*feSjX, ^fc^MMyt^ 
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1 6 o\z£^x%*^m\\mx*%#m^wz><te v ) , 

ifc$ftl*<&5o t*oT, %U 1 9 1 ^ffT-Cttfflfe 
[00 3 8] 

ivtv— -^y — *7>r K&coi>TiftKLfc#\ / 

NMUOtWCtotBWUfc*, TN«il40' 

[0 0 3 9] 

t#«LtRBt5. 

[0040] cm i <D%m<oms) m 4 «\ *^pjco^ 20 

trfcSo . ' 

[0 04 1 ] *Hlfc<0^jlS<z)S^3SB 1 0 tcioV^T, s 

*aaffi^t>ofcffi»«*si 4, »i^)fii7>f;v 

a l 3, jg 2<D$m%.y 4 1 2*sJ:tMB#<Rl 

fti7^;^ l 5, ■<Kfc«.-l-.6, Rtt.M^¥©-4 oas-r 

(H) ffl[*s, 8 2%©ttotffit>t^5o""4 , fc; Rltffl 

■ 7 0#Kttfe;h,TV*« 0 0'tt»*flci: UT 

LED (Light Emitting Diode) 7 1 £rfflV\ ^^t^ 

^3 8 Onm^b 7 0 0 nmSStfeSI EISt 

-t?fc5fc*tcttSEia3 0 0 m mHT^aS H/\> £ 

mjy _b 100m mBAT^a* UV \> $ fcS?j£2<D 

<t it© d»P3ttt»*)ixtfKS) <fltt;«\ lMlKTt 
fl^l5/zmi«Rftil^ t°^fSr20Mmi:L so 



It 



[0 0 4 2] SttK8 Ott, PET7^;^±^7/P^ 

2 2 tV-/^2 3 tCiotft^^nS'fe 
;vrttSTNM2 6*S*tASiT/Tl/^5 0 #7*StR2 

1 ©TBBfcttaW«*2 4$mtfbti. Jfy*mWL2 2 
©±B5Ktti8Wmffi2 5 3SS«ltfetbT*5 9, Ks/ h 

14, I TO (Indium Tin Oxide) -^BMfca^SrJH^S - 

8H««2 4i^7^IS2 llBfc:»j«S*k 

2 5^1^-^^-811:^50 JEM> ^f7^S« 

2 2©±ffitSBt«2 5 (DrmK^mm^mt l 

12 8 {eft* y y h*t^)?t*5fcv^Tl^5o ^WUo 

[0 04 3] ST Nffiflj 2 6 K^JEEPJP • JSBljPte «t o 
T x 7/V^Ifl2 8T*CO)t<S)t^^>ft;L.T. ^1 
(DiiLffim? -( /^J* 1 3i3j:tfft 2<D>fcffiM:7>f 1 2 

[0044] m^. *mfamm<DWt^mw i o <r>m^ 

&ftaMSBfctgl H^ot, Sfje©*lRloKilftiH3ti* 

0, -t^, S2©fiffil7^/ViNl2, ^l^lifiS 
7^M13, STNiaW^2 0{:J:otI*^ 

STNM^2 0, |l*ffii7^Ml3, ft 

2(^4*^:7^/1^ l 2, 1 1 Sra« U W 

l'5KJ:oTP3fi*K65, — SB$*sfl|3t*E 1 6, Stt®- 
^#©4 O^Sig-T^o iiiSLfc3ttt»3tfr7 2Sriiig 

fg40, ^/4teffi^7^/ViN 
1 5HJ:o-craill*K:*0, STNffii/^2 0, » 
1 ©ftffiH7 ^ /VA 13, 12 C0{it@S^ /VA 1 2 , 

8 o-eoj^m^Kofcjfct, s*t-®7t#s 4 o <t sit 

S8 0©M-CR*t*r||k5 5gU ^ s TSttM*#S4 0 

sTN«*/^2ocuitu m^^^m 

bin* *tt*SS*Jffl*^« 0 t©BC*?-7Y^2 
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5o i£»tt#«l 4*KJtT^5 0"CKlt3ted s * 

[0 0 4 5] «ffifl«IPfRJjEfc*5l^Ttt, g*S3t*Sfll36« 

S 2 (DitLffi^:? J >VJ* 12, Si cDftffiS^ >f 1 
3. STN«*^2 OKJ:oTai**lRl* s RiH*i: 

49, 7/^;ifl2 8-e— »r±K*tu — »Baai- 

fi^*^ 20, Si tfMifg*;? >r /i^ l 3 % J2 <E>tttB 
S7 l 2 SrISt 5 i E«fi* t ^ 9, <B#4R1 

4E1 6R:J:oT»iRSix«f< ft*. 

[0 0 4 6] 2fcM* fiPJ§£« 7 0,£*TTT\ mJEMTOO 
fB«fc*5V^Tfi, fiSBJSE7 0 ± <9 1111* Lfc*fj:gltl 
3t¥®4 0. 6 SriiiSU A,/4{fltfB^:7>f/V 

^ 1 5fcJZoTffl«3fcK:fc*K STNi H a 0 ^2 O, 
Il^ftffii7^;^13, i2 0fitli7^;^l 
2, JEfc«3t«l lSriiiSU M5<45. £6>fc:, B8 

^ssie 7 o «t «9 mat l fcjt f±sw<H3t#a 4 0 c «t o x 

7^/^2 7 Sr^^iiig-r^fi, * • Hi - tf tfH vfftd* 

[0 0 4 7] «JBEEP*nfa«Jc*5^-Cf±, HWHH17 0J; 
<9 Mtt Lfc*»4Slt<B3t#a 4 0 , 1 6 SrS® 

U A/4fiffiil7>f/vA 1 SfCctoTRM^tt-ftO, 

S T N^fli/^/l' 20, Si COftffiH^ -f 13, S 

2 cotems^ 7 /v^ 1 2 -egff^*r&]^K<ft<i* 1 4 

!9, <B*=El 2{cJ:oTP^Hx$tb*o -Tfc;b*>* flKft 

^T^'Si, 4 0 0 nm«±(Ol^tt^ofcSilife 
A7t4ot*55, 15 0 nmHT^M^i: 



12 

*L<, Stfcttl 5 0 nm^TK^S:: ft 
[0 04 8] (»2 0>3Ok<07l$tt) HI 5 ft, 

£fi2 2 0>*ffi£rfiU ^co±(:7^-;7ifl2 8 5r 
ttfco #7*&ffi2 2coSfiB<a&UfrteS«*ffi : £S 
fc<bLTt>.6<, IRSrKJtT-ttLSr^^^JPX^y 

10 8 |CjS»Sfc*3»#fe*bSfc», 1 4 tt^Sifc: 

fts c sfc, tfvxmm2 2<Dmm*fairzk\z£vffi 
^mm'&bnbtbtem&mmi 7 is 
*, si^iijfco»iB£ra«ofe*^#e)^o 

S 1 (OHJgo^T^i, **<D»£ttasjLfeftifc*s, 12 

[0049] (S3 (ommmm) ±ies 2 ©njfi©^ 

[0 0 5 0] Xm 4 <0$3&<OJ&Wd El 6 ft, *3§PJ1<Z>S 

4<Diiffi^ffi<Dffis*^fi*iftw^5fc*oeEii&ia 

7,>f/^ 2 7 5:^7^1S2 1 (0rt«d»b;*f7;**K2 

[00 5 1] (S 5 <omi&<OJ&1&) -blES 2 (OUffi^S 

[0 0 5 2] 
* [*2] 





15 


25 


38 


50 


63 


80 


90 




32 


30 


28 


26 


24 


22 


20 




0.012 


0.010 


0.010 


0.009 


0.008 


0.007 


0.004 


3giS-e- KSiS*(%) 


2.6 


3.8 


6.3 


10 


12.2 


14.1 


14.8 



[0053] «±0j: ?\zT^^Mmm<Dmmm&2 5 

-8 0%©fflt% *^Lfc^pcOS*fB#^>S#t*, feififcffi 
, %£T&B$<D:&T&^<Ds< ; 7>'Xffi&\/\ 40~70%£> 

[0 0 5 4] (S 6 ©IS^Il) #3§^<£>S 1 <7>llJfe 

[0055] ^w<Dm2-8<nmMBm?>^ 



50 



^, **W<^**^«tt, ^^mtS, PDA, 
[0 0 5 6] 
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tiltftKM^mc <fc o xBUtt £ix-5 i <t J; 0 T^iSi* 

[03] *»w©**st«©aiii»ojK3a*KH^«fc 
[04] *®w<Dm i <DmM<Dmm<D^mmznwi- 

t®6] *&w<Dm 4 <ommmm<Dm^mm^mm-r 

[07] ^^^y^^lco^TWlUfc^feSr^-t-B-eiE, 

■So 

[^©tftBJ] 



10 



20 



1 1 

1 2 
1 3 
1 4 

1 7 

2 0- 
2 1, 
2 6- 
2 7, 
2 8- 
1 5, 
4 0, 
70, 

7 2, 

8 0. 



14 

16, 1 3 0, 1 5 0- 

2 

1 4 5—#^ — ^/l^ 



16 0 
19 1 
19 0 
2 0 0 

1 1 O'-WEWMto 
1 2 0-«E*tWaPffl 
1 2 1 

1 2 5-3fcJKo* 



111 

12 2 
1 1 5 

13 1 

13 5 

14 0 
17 0 



[01] 



[02 J 




i i a 



[0 7] 




3 a 



1 8 J 



130 



13 6 




2 0 0 
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